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that many characters are linked together in inheritance. In the
Chinese primrose the factors for red stigma, red flower color, long
style, dark stem, and light corolla tube are linked together. In
garden peas the factor for round seed as opposed to wrinkled seed
and the factor for tendriled as opposed to non-tendriled leaves go
together. We may conclude, therefore, that factors in the same
chromosome are linked together, while those in different chromo-
somes are independent.
Cross-over. During the prophase of the first reduction division, two
homologous chromosomes come to lie very close together, are often more
or less twisted around each other, and, in places, are actually joined to-
gether. At this stage each chromosome is split into two chromatids, and
so chromatids from homologous chromosomes may be in very intimate
union. It sometimes happens that, owing to this intimate connection,
chromatids of homologous chromosomes exchange parts before separating
at metaphase. The net result is as though each chromatid had been broken
across and when the break was repaired the union was not between parts
of the same chromatids but between parts of different but homologous
chromatids. It appears that in such cases the union of two homologous
chromatids has been so close at the point where the exchange occurs that
separation takes place not between the original chromatids but across
them, so that afterwards each chromatid is made up of parts of two
homologous chromatids. Such exchanges between homologous chroma-
tids are known as cross-overs. It has been found that different parts of a
chromosome carry different factors, and so cross-overs afford a means for
the interchange of factors which are linked together.
Trihybrids. In the consideration of the inheritance of two pairs of
characters we have seen that sixteen combinations are involved in the Fz
generation. These include plants of four different appearances and nine
different germinal compositions. When three pairs of characters are con-
sidered, sixty-four individuals are involved in the FZ generation. These
include plants of eight different appearances and twenty-seven different
germinal compositions. Only one of the sixty-four contains only dominant
factors, and, likewise, only one contains only recessive characters.
The inheritance of three pairs of characters may be illustrated by gar-
den peas. In these plants we have seen that tallness is dominant over
dwarfness, yellow seed is dominant over green seed, and round seed is
dominant over wrinkled seed. If tall individuals with yellow round seed
are crossed with dwarf ones with green wrinkled seed, the offspring in the
Fi generation will contain factors for tallness, dwarfness, yellow, green,
round, and wrinkled; but all the individuals will be tall with yellow round
seeds, as these characters are dominant.